Eosinophilic granuloma is the most common form of Langerhans cell histiocytosis and corresponds with bone lesions characterized by pain, rapid growth, and high tendency of recurrence after inadequate curettage. It is a rare disease that is difficult to diagnose clinically and radiographically because it mimics other odontogenic cysts and tumors. In this report, the reconstruction of an osseous defect with an iliac graft and a modified implant-supported hybrid prosthesis after surgical excision of an eosinophilic granuloma in the mandible of a 27-year-old male patient was described. The patient was satisfied with the functional and esthetic results of the implant-supported restoration and a 6-year follow-up showed no sign of recurrence.
INTRODUCTION
Langerhans cell histiocytosis (LCH) is a rare condition resulting from the uncontrolled pathogenic clonal proliferation of Langerhans cells. 1 LCH can be divided into three clinical entities: Hand-Schuller-Christian syndrome, Letterer-Siwe syndrome, and Eosinophilic granuloma (EG). 2 These disorders have common histological features of an unknown cause. EG accounts for 60-70% of all cases of LCH 3, 4 and it is the most benign type of the triad. The disorder may affect almost any bone and when the jaws are affected, it is generally observed in the mandible. 5, 6 The usual early forms of the disease are the loss of superficial alveolar bone and localized periodontitis. 7 Patients generally suffer from pain and adjacent soft tissue swelling. The dental symptoms of this disease can include gingival bleeding, hyperplasia, inflammation, toothache, mobile teeth, and impairment in the healing process of an extraction socket. 8, 9 Abbreviations: EG, eosinophilic granuloma; LCH, Langerhans cell histiocytosis; PRF, platelet-rich fibrin; RBC, red blood cell © 2018 Special Care Dentistry Association and Wiley Periodicals, Inc.
There are limited data on implant-supported partially hybrid prosthesis for the management of jaw defects due to excision of the EG lesion. In this report, the surgical and prosthodontic rehabilitation of an EG of the mandible with an autogenous iliac graft and a modified implant-supported hybrid prosthesis was described.
DESCRIPTION OF THE CASE
A 27-year-old male presented with a complaint of diffuse gingival recession and burning and pain at the right mandibular region. Intraoral examination revealed gingival inflammation, recession, and mobility in all of the right mandibular teeth. The destruction of the superficial alveolar bone on the right mandibular alveolar ridge was also detected. The orthopantomograph demonstrated a diffuse osteolitic radiolucency with the involvement of #27 up to #32. (Figures 2A and 2B ). Thus, EG was histopathologically confirmed and the patient was referred to a hematology consultation for other possible body lesions. Full body positron emission and computer tomography scan revealed increased uptake in the right mandible. This result verified that no secondary or multiple foci were enhanced. Based on the radiographic evaluation and clinical evidence, a surgical treatment was planned. The extraction of the involved teeth and the excision of the lesion followed by curettage of the 2 mm peripheral healthy bone were performed. The postoperative outcome was uneventful; the patient's radiographs revealed a healed lesion and showed good prognosis ( Figure 3A) . Eighteen months later, reconstruction of the osseous defect secondary to the excision was carried out by an anterior iliac bone graft under general anesthesia ( Figure 3B ). The bone graft healed well and sufficient bone height and width were obtained for dental rehabilitation ( Figures 4A and 4B ). Six months after the reconstructive surgery, four endosseous dental implants (Straumann) were inserted into the #27, #28 (4.1 mm × 12 mm) and #30, #31 (4.8 mm × 10 mm) region of the right mandible. A free gingival graft taken from the palatal region and a platelet-rich fibrin (PRF) membrane were applied to the relevant area due to the insufficient amount of keratinized mucosa prior to the prosthetic superstructure phase ( Figures 5A and 5B). The PRF membrane was prepared according to the protocol developed by Choukroun and colleagues. 10 Six 10-milliliter tubes of venous blood were collected from the patients and the samples were centrifuged for 12 minutes at 2700 rpm using a PC-02 table centrifuge (Process) specifically designed for this application. At the end of the centrifugation, three layers appeared in the tube: a red blood cell (RBC) base at the bottom, a strong fibrin clot in the middle, and acellular plasma at the top. After the removal of the acellular plasma, the PRF was separated from Three months later, radiographic evaluations confirmed that the implants had successfully osseointegrated, so the prosthetic phase was initiated 2 weeks after the placement of the healing caps. Next, diagnostic cast evaluation was performed. Because of the high vertical distance between the maxillary and mandibular arches, it was decided to fabricate a modified hybrid prosthesis to rehabilitate hard and soft tissue at the same time. An impression was taken using the open tray technique with a polyether impression material (Impregum soft, 3M ESPE). The maxillary impression was taken with irreversible hydrocolloid (Zetalgin, Zhermack). Implant analogs (Straumann) were attached to the impression before obtaining the gypsum model from the type IV dental stone (Elite Rock Fast, Zhermack). The abutments (synOcta screw-retained abutment, Straumann) were screwed in the analogs on the model. To simulate the final restoration, a test for occlusion and esthetic composition was carried out on a wax up. Then a mesostructure was produced by casting, and it was confirmed that the mesostructure had a clinically passive fit ( Figures 6A and 6B) , and then a metalceramic suprastructure was fabricated. The mesostructure was screwed and torqued according to the manufacturer's recommendation (35 Ncm). The screw holes were covered and metal-ceramic restoration was cemented on this structure with zinc polycarboxylate cement (Adhesor Carbofine, SpovaDental) ( Figures 6C and 6D) . Finally, the patient received oral hygiene maintenance instructions.
Panoramic radiographs were taken every 6 months, and no recurrence of EG was observed in a 6-year follow-up. The denture was stable and in function without any complications. The patient expressed his satisfaction with the outcome regarding both the esthetic and functional aspects, and clinical follow-up is still ongoing (Figure 7 ).
DISCUSSION
EG, which commonly involves the calvaria, temporal bone, and jaws, tends to affect younger adults and is rarely observed in people over 50. 11, 12 Friberg 13 reported two EG cases: one at the age of 20 and the other at 35. Similarly, in this report, a case of EG in the right mandible of a 27-year-old male patient was described.
The clinical manifestations of EG may be varied. It can be asymptomatic or can present with some symptoms such as pain, swelling, mobile teeth, gingival ulceration, inflammation, or pathologic fracture. 14, 15 In a case report by Sbordone et al, 12 the patient was asymptomatic; for this reason, the lesion was diagnosed incidentally. However, dos Anjos Pontual et al 4 reported facial asymmetry, pain, and limitation of mouth opening in their case report. In the present case, intraoral examination revealed gingival inflammation, recession, and mobility of the affected teeth.
It has a variable and nonspecific radiographic appearance. The lesion might look like a radicular cyst, periodontal 
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A panoramic radiograph at 6-year follow-up without recurrence of lesion disease, or malignancies. 14 Although there are several treatment alternatives, the response to each alternative may not be predictable. Surgical curettage or the excision of welllocalized lesions is recommended for some solitary LCH lesions. However, radiotherapy, chemotherapy, and intralesional steroid injections could be used for treatment in some cases. 6, 16, 17 Recurrence rate depends upon the degree of tissue involvement and the treatment method opted; hence, the patient must be monitored closely for a long period. 18 Fiorini et al 19 reported a case with a single EG lesion treated with a very conservative surgical approach with no recurrence during a 2-year follow-up period. This approach only consisted of excision of the lesion and curettage of the residual cavity. In a case report by Sbordone et al, 12 the patient was treated with quite a similar way, limited to excision of the lesion followed by curettage of 2 mm of peripheral healthy bone. The authors stated that no further surgical procedures and radiotherapy were deemed and no recurrence was observed in a 2-year follow-up. Similarly, the present case was treated with a similar conservative surgical approach without radiotherapy and no recurrence was observed in a 6-year follow-up. However, preservation of the surrounding healthy tissues and conservation of the surgical technique are largely depend on the size and the extent of spreading of the lesion. For instance, Aydın et al 20 reported a case in which multiple EG lesions in the mandible spread wide and even caused pathological fracture due to misdiagnosis. Therefore, they performed a radical excision of the lesions with mandible resection that involved the entire mandibular corpus and surrounding soft tissues.
Following the anatomic reconstruction, the chewing function of the missing teeth can be recovered via inserting dental implants and implant-supported dentures. 21 However, in patients suffering from LCH that affects the alveolar bone, there is still limited information about the long-term success of implants. A review of the literature showed a 15-year follow-up case reported by Friberg. 13 The author 13 stated that after more than 15 years, the implants were still in function.
Using implants and implant-supported prostheses in reconstructed patients after resection, recent studies have suggested very promising results and have claimed that implants and implant-supported prostheses seem to decrease bone resorption significantly, probably because prosthetic load induces the graft and prevents bone resorption. 22, 23 In the present case, clinical and radiographic examination revealed that pathological bone resorption did not occur at the end of 6 years.
When deciding the type of restoration, the distance between the alveolar crestal bones is important. If this distance is longer than 15 mm, a hybrid prosthesis is recommended. 24 A hybrid prosthesis is applied to any prosthesis that does not have a traditional design and that is normally made from different materials. 25 There are basically two approaches to the production of a hybrid prosthesis made from a metal mesostructure, artificial teeth, and acrylic resin or porcelain fused to metal restorations. In general, hybrid prostheses are known to be made up of a mesostructure from a noble metal covered with acrylic and artificial teeth and screwed into the implant. 25 In this case, a porcelain fused to metal prosthesis is used, for it is more durable and esthetic than acrylic resin. 26 Hybrid prostheses have such advantages as reduced production cost and high esthetic properties. Additionally, they can reduce dynamic forces from occlusal load; also, the repair of hybrid prostheses is easier. Another important factor in the production of a hybrid prosthesis is the obtainment of a passive fit. Lack of a passive fit increases the forces on the implant, which causes bone loss, implant mobility, fracture of the implant components, and screw loosening. 24 In this report, a modified hybrid prosthesis that combines the advantages of screw-and cement-retained prostheses was described. This design allows the achievement of a correct axis if the inserted implants are not parallel. 27, 28 Moreover, if a fracture occurs in the veneering porcelain on the crown part of the prosthesis, a novel crown may be produced without extracting the whole prosthesis, and a provisional restoration might be utilized during this period. 28 Montero et al 27 described a prosthesis called "Toronto Bridge," which has a design that is similar to that of the one in the present case. It was composed of a metal mesostructure screwed onto the implants for the cementation of single or multiple crown parts. They used that design for the fully edentulous mandible; however, we used it for the partial edentulous mandible. They stated that they achieved good results with this prosthesis design in terms of esthetics and maintenance. Similarly, in this case report, the patient was pleased with the esthetic results of the implant-supported restoration and did not have any problems regarding the restoration in 6 years of service.
CONCLUSIONS
In the present case with EG of the mandible, excision of the lesion followed by curettage of 2 mm of peripheral healthy bone with radiographic follow-up, and reconstruction through an iliac bone graft with dental implants and a modified hybrid prosthesis have produced a satisfactory outcome from both the esthetic and functional points of view.
